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Summary 

A series of TIMS data acquisition flights were conducted on the NASA Learjet 23 at 
different altitudes over a test site. The objective was to monitor the performance of the 
TIMS (its estimation of the brightness temperatures of the ground scene) with increasing 
altitude. The results do not show any significant correlation between the brightness 
temperatures and the altitude. The analysis indicates that the estimation of the 
temperatures is a function of the accuracy of the atmospheric correction used for each 
altitude. 

Five flights were flown in succession at altitudes of 2 km (low), 6 km (mid), 12 km 
(high), and then back again at 6 km and 2 km. The area selected was the Ross Barnett 
reservoir near Jackson, Mississippi. The mission was flown during the predawn hours of 
Feb. 1, 1992. Radiosonde data was collected for that duration to profile the characteristics 
of the atmosphere. Ground truth temperatures using thermometers and radiometers were 
also obtained over an area of the reservoir. The results of two independent runs of the 
radiometer data averaged 7.03 ± .70°C for the first run and 7.31 ± .88°C for the second 
run. Brightness temperatures were obtained for each channel for all flights. These were 
calculated by assuming the emissivity of the target to be 1.0 and computing the 
corresponding blackbody temperature given the upwelling ground radiance for each 
channel. Of particular interest were the temperatures corresponding to the region for 
which the ground truth data was available. Those regions were identified in each of the 
flights. The statistics of the raw video data, the corresponding radiance incident at the 
sensor, the upwelling ground radiance after it has been corrected for the atmosphere and 
finally the brightness temperatures were computed for those regions of each flight. 

The results of the brightness temperature of the region from channel 5 of the TIMS - 
the band least affected by the column of water and ozone - do not reveal a significant 
variation with altitude. The temperature varied from a mean value of 7.26 ± .42 °C at 2 
km, to 8.22 ± .45 °C at 6 km and to 8.35 ± .38 °C at 12 km. Considering the system 
accuracy of the TIMS sensor and the cumulative effect of the errors that can be introduced 
at various stages of the process of converting the raw data to brightness temperature, a 
variation of less than a degree between the temperatures obtained is not considered 
significant. The variation does not seem to be a function of the altitude as there is no 
continuous trend of change in temperature values from the low to the high altitudes. 
Rather, there seems to be a jump from the low altitude temperature to the mid and high 
altitude values, which are relatively close to each other, in spite of the high altitude being 
twice as high as the mid altitude. 

In this paper, the methodology used to obtain the brightness temperatures is described. 
The results of each stage of data conversion are illustrated. Also included are statistics for 
all the channels at each altitude and graphs for results of analysis on channel 5. 
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Variation of Ch#S upwclling ground radiance with altitude. 


Channel 5 







Table 1 Digitized Raw Video 


Table 2 Radiance at Sensor 
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Tabic 3 Radiance from Ground 


Table 4 Brightness Temperature 


















































